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MOCKBA CAHKT-riETEPByPr 2008 



KjiiOHeBbie cjiOBa 



Pacno3HaBaHHe MaxeMaTHnecKHx 4)opMyji, chiwriter, LaTeX 

AHHOTai^Ha 

CoBpeMeHHbiM CTan^apTOM BepcTKH xeKCTOB HayHHO-TexHHHecKoro co^ep- 
yKSiiiiLa. HBjiaeTCH HS^axejibCKaH CHCxeMa I^TgX. 3tot cxan^apT HMeex pa^ 

^OCTOHHCTB, Cpe^H HHX: npH3HaHHe HayHHbIM C005lIJ,eCTB0M H aBTOpHTCT- 

HbiMH HS^axejibCTBaMH, BbicoKoe KanecTBO nojiynaeMoro peayjibxaxa, no^- 
^ep::«Ka MHo::«ecTBa hsbikob h OTHOCHTejibHaa npocTOxa BepcTKH^. CaMbie 
nonyjiapHbie peajiH3aij,HH MiKTgX^ (windows), TEXlive^ (linux), MacTgX^ 
(MacOS) pacnpocTpaHHiOTCH 5ecnjiaTH0. OopMax ^OKyMenTOB I^TeXhbjih- 
excH MaKpo-^opMamoM: ^jih MaxeMaTHHecKHx 4)opMyji HcnojibsyeTca Ha5op 
cneij,HajibHbix xeKCTOBbix KOMan^, oxBaTbiBaioiij,Hx (aa pe^KHM HCKjiiOHeHH- 
eu) Becb cneKTp npHHHTbix b MaxeMaTHKe cxpyKxyp. 

TeM He Menee MHo::«ecTBO pyKonHcen no pasjinnnbiM npnnnnaM na5pa- 
nbi B ^pyrnx 4)opMaTax. B nacxnocxn anxop CTOJiKnyjica c aa^anen no ne- 
peeody pynonucu U3 ^opMama npospaMMU ChiWriter^ no^^ep::«Ka KOTopon 
npeKpanj,ena b 1996 ro^y. Co^ep::«anne pyKonncn (Knnra no 4)n3nnecKOH 
^ncn,nnjinne) ne ocxannjio Bbi5opa b KonennoM 4)opMaTe npeo5pa30Bann5i 
— I^TeX. OcnoBnaa xpy^nocTb saKjiionajiacb b tom, nxo ne y^ajiocb nanxn 
CK0JibK0-nn5y^b no^xo^5inj,ee cpe^CTBO ^jih aBTOMaxnnecKOH xpancjian^nn. 
Sa^ana ycjio::«n5ijiacb OTcyxcTBneM onncanna ncxo^noro 4)opMaTa. 

Bbiji nponane^en anajina 4)opMaTa ^OKyMenxon ChiWriter. B peayjibxa- 
Te "apxeojiornnecKnx pacKonoK" y^ajiocb nojiynnxb rpa4)nnecKyio nnayajin- 
3an,nio xeKCxa, nocjie nero cxajio acno aa^ana 5jin3Ka b mnpoKOM CMbicjie 
K aa^ane pacnoananannH o5pa30B. HocKOJibKy MaxeMaTnnecKne 4)opMyjibi 
BecbMa nyBCTBnxejibnbi k omn5KaM b nanncannn, rjiannbiM cxaji Bonpoc o 
5e3omn5onnoM pa35ope MaxeMaTnnecKnx noxan^nn. Hocjie CTaxncTnnecKnx 
nccjie^onannn cxajio acno, nxo ^^npocmue^^ cmpyKmypu mochcho pasdupamh 
aemoMamuHecKU^ no nee neanannxejibnoe KOJinnecTBO "cjio::«nbix Mecx" 
Tpe5yeT pynnoro no^xo^a. B xaKon nocxanoBKe aa^any y^ajiocb pemnxb ^o- 
CTaxonno scJx^eKTnnno. 

^BHKHne;],HH Hcnojibsyex hmghho 3tot MaKpo-4)opMaT j^ji^ MaxeMaTH^ecKHx 4)opMyji 
http : //en. wikipedia . org/ wiki/Help : Displaying_a_f ormula 
^http : / /miktex . org/ 
^http : / / www . tug . org/texlive/ 
^http : / / www . tug . org/mactex/ 
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KpaTKHH OTHGT 



HcXOflHblH 4)opMaT 

chiwriter 3.14, WYSIWYG, npeKpam^ena no^^ep::«Ka b 1996 ro^y 
http : / /en. wikipedia . org/ wiki/ ChiWriter 

KOHeHHblH 4)opMaT 

I^TgX, 4)opMaT ^e-4)aKT0 ^jih tckctob nayHHO-TexHHHecKoro co^ep::«aHH5i, 
MaKpo-4)opMaT 

http : //en . wikipedia . org/ wiki/LaTeX 

IIocTaHOBKa sa^aHH 

• AnajiHS TCKCTa h, npe::«^e Bcero, MaxeMaTHnecKHx 4)opMyji na bo3- 
Mo::«HOCTb aBTOMaTHHecKoro pacnosHaBanHH. 

• Bbipa5oTKa HexKoro KpHTepna ^jih Bbi5opa 

— jih5o aBTOMaTHHecKoro, 

— jih5o pyHHoro pe::«HMa pacnosHaBanHH. 

• Be3omH5oHHoe pacnoanaBaHHe MaxeMaTHnecKHx 4)opMyji, npnro^Hbix 
^jiH aBTOMaTHHecKoro pe::«HMa. 

3Tani>i pa6oTi>i 

• AnaAus ^opMama dannux (pasMerriKa meKcma^ mpu^mu) chiwriter 
3.14 (peajiH30BaHbi Kjiaccbi ^jih BH3yajiH3aij,HH ^annbix, Delphi) 

• AnaAus cmpyKmypu dannux (mencm c ^opMynaMu) (peajiHSOBan npo- 
rpaMMHbiH KOMnjieKC ^jih BceB03Mo::«Hbix CTaxHCTHHecKHx HCCJie^OBa- 
HHH CTpyKTypbi ^aHHbix, Delphi) 

• 0opMyAupo6Ka KpumepuM 6u6opa peofcuMa pacnosnaeanuM Oam 6a30- 
6030 dACMenma (na ocHOBe npoBe^enHoro CTaxHCTHHecKoro anajinaa, 
Bbipa5oTaH KpHTepHH, "oTceHBaioiij,HH" 2% sjieMeHTOB ^jiH pyHHoro 
pacno3HaBaHH5i) 

• AemoMamuuecKuu peofcuM pacnosnaeanuM (peajiHSOBan KonenHbiH aB- 
TOMax ^jiH npeo5pa30BaHH5i "nceB^orpa4)HHecKHx" ^annbix b Maxpo- 
4)opMaT CHCTeMbi I^T^X, Delphi) 
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• PyuHoe pacnosnaeaHue u ceedenue pesyAhmamoe (Delphi, Perl) 

• npueedenue noAyHennoso meKcma k cmandapmaM eepcrriKU e cucme- 
Me (ynex CTHjiHCTHnecKHx oco5eHHOCTeH BepcTKH na pyccKOM 
H3biKe, ynex oco5eHHOCTeH Ha5opa b cncxeMe I^TgX, Perl, Perl Regular 
Expressions) 

CxaTHCTHKa 

BaaoBbiM sjieMeHTOM ^jih npeo5pa30BaHH5i Bsaxa cxpoKa b 4)opMaTe chi 
Bcero cxpoK: okojio 11 000 

Bcero cxpoK ^jih pa35opa b pynnoM pe::«HMe: okojio 200 (2%) 
06i^eM nojiyHHBineHCH pyKonncn: okojio 250 CTpanHu, A4 



PesyjibxaT 

PyKonncb b 4)opMaTe I^TEXnepe^ana HaynnoMy pe^aKTopy. 



HjIJIIOCTpai^HH 



DOSBox 0.72, Cpu Cycles: 3000, Frameskip 0, Prograri^ 



ByiDiif4M ' yiarpaHiw4a.H 



MDAeMCTBMfl. ' OkaKT 



rtarpaHH«aHDM ' BSaMMOAeMCTSMfl - MCTOHHMKDB ■ C' $M K C M p D B AH H UM ' nOyieM. ' 

Pea.yiM3Xfi ■ STy ■ MAeiD, ■ m3 ■ C110> ■ nDyixHa.eM: ■ L^^ ■ = ■ J*d^x ■ ■ = ■ -c~' J*d.^x ■ J^A*". ■ 

iDACTaBMB ' CIDAa- B Up AHte H M fl ' A^IH" A' M- J" B' TpeXMCpHUX' D 6 D 3 H aH C H M fl X ' 

C7G>, (8G> c yneTOM JjjjA*^ = J** A**- J*- A*- haxoamm: 

B = - c"' Jd^x Ccpip - j^ij^l = J*d=x [-pip + Cjij/c] . 

BAecb ■ tp- M ■ i ■ - ■ noTCHUMayiu ■ BHCUHero ■ noyin ■ - ■ HeKOTopuc ■ saAaHHUc ■ ^vhkumm ■ 
□ T ■ vi = tpX, ■aptx> M jtxJ ■ - 'D6i>eMHue ■ nyioxHOCTM ■ sapnAa ■ m ■ xoKa - A^in ■ 
hiaiuero ' MCTDHHMKa ' -■ ABMHcymeMcn - xoHeHHOM - sapniiceHHOM - nacTMUu. ■ Haiua - 
cyieAywuian ' saAana ' - ' HaMTM ' flBHue ' BupaiHeHMfl - A^fl - stmx - BeyiMHMH^- KOTopue - 
hiyHHO ' saxeM ' noACTaBMTb ■ B ' C 142 > . ■ 

riJioTHDCTH sapnna pCt^><> H xoKa j<t,x> nJin nBHHtyiiieHcn TOHeHHoii 
sapflHteHHOii ' HaCTHUU . ' PaccMoxpMM- CHanayia- cxaxMHecKyn- saAany: nycxb - 



Jonpoc: ' KaK ' sanMcaxb ' CDDXBexcxBy»ii|yiD ' nyioxHoc 
■ Hxo ■ 3IO ■ He ■ oauHHan ■ ^yHKUMfl J ■ xaK ■ KaK ■ no ■ 



ar-k Layout Screen Delete Read Mrj.t 



apfiAa- pCx>?- Cpaoy- 



Help spellCtik 



Phc. 1: Okho nporpaMMbi chiwriter. Ecjih 5bi y^ajiocb naiiTH MaTpHHHbm 
npHHTep, TO npHMepno xaK 5bi Bbirjia^eji nenaTHbiii xeKCT. 
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\+ 

kfuhfy;bfyjv \ dpfbvjltqcndbz \ bcnjxybrjd \ \ c \ \ abrcbhjdf yysv \ \ gjktvfe 
\- 

\+ \0i \23 -l\Oi \23 \7a 

\5Htfkbpez 'ne blt.^ bp \1(110) \5gjkexf tv\l : L\ \ = \ d\ x \#L\ \ \1= \5-\lc\ \ \ d\ x J\ A\ \5& 

\- dp \0j \5dp \0j \7a 

\+ 

\5Gjlcnfdbd \ c . If \ dshf;tybz \ Ikz \ \1A \ \5b \ \1J \ \5d \ nht [vthys [ \ jjpyfxtybz[ 
\- 

\+ \7a \20 i i 

\1(76),(86) \5c extnjv \1J\ A\ = J\ A\ -J\ A\ \5yf[jlbv\l: \, 

\- \7a 

\+ 

\+ \2-l \0i \23 \9L L \0i \23 \9LL 

\-\ \ \ \ \ \ \1L\ \ = \5- \lc\ \ \ d\ X [c\7rv \1- j\ A\ ] = \ d\ x [-\7rv \1+ (jA)/c].\ \ \ \ \-(142)\, 

\- \5dp \0j \2i i \0j 

\- 

\+ \9L 

\5Pltcm \7v \5b \1A \5- gjntywbfks dytiytuj gjkz - ytrjnjhst \ pflfyyst \ aeyrwbb 
\- 

\+ \9L L 

\5jn \lx = t,x\5^ f \7r\l(x) \5b \lj (x) \5- jjtvyst \ gkjnyjcnb \ pfhzlf \ b \ njrf \ Ikz 
\- 



Phc. 2: "BnyTpeHHOCTH" 4)opMaTa chiwriter. Ha npHMepe SToro 4)parMeHTa 
Mo::«HO npocjie^HTb ^ajibHeHinne MeTaMop4)03bi. 



p 3 - 1 p 3 rt 

PeayiMsyn 3Ty MAeio, m3 C110> noyiynaeM: L = A x £ = -c d x J A . 

B3 J B3 J OC 

flDACTABMB CIDA-a. BUpameHMfl A>lfl A M J B XpeXMepHUX D6D3HaHeHMflX 

Ct O O L L 

(7G>jC8GJ c yneTOM J A = J A -J A HaxoAMMl 

Ot 

-1 p 3 ■+ p 3 -^-^ 

L = - c dx[cptp-JA]= dxC-pip+<:jA>/c]. C14Z> 

B3 J i, i, J 

3Aecb tp M A - noxeHUMayiu BHeuHero no^in - HeKoxopue 3aAaHHue ^yHKUMM 

DT X = a pCx> M JCx> - D&ieMHue nyioTHOCTM sapnA-a. m xoKa. A^n 

Haiuero MCXDHHMKa - AB M Hty me Mc fl XDHeHHDM 3apfliHeHHDM HacxMuu. Haiiia 

cyieAyniiiafl 3aAaHa - hamxh nBHue BupaHceHMfi A^ifl sxmx Be^iMHMH, Koxopue 

HyHHD 3axeM noAcxaBMXb b C14Z>. 

riJiDTHDCTH sapnna pct,x> h TOKa jct,x> njin nsHHtyuieiicn TOHe^HDii 

Phc. 3: Bo3Mo::«HO jih ManiHHHoe pacnoanaBaHHe? 3tot Bonpoc noTpe5oBaji 
5ojiee narjiH^Horo npe^CTaBjienHH HH4)opMaij,HH, hcm na npe^bi^yiij,eM pn- 
cyHKe. ^JiH y^o5cTBa HCCJie^OBanHH "na rjiaa" ^jih Ka::«^oro THna chmbojiob 
HcnojibsyeTCH cboh u^bct. 
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Pea;iM3yji siy nfleio, m3 (110) nojiynaeM: 
$L_{\text{B3}} 

= \int d"{3} X \mathcal{L}_{\text{B3}} 

= -c"{-l} \int d"{3} X J_{\alpha } A"{\alpha }$. 
noflciaBMB clOfla Bbipa^eHMfl ajiji $A$ m $J$ b ipexMepHbix o6o3HaHeHMflx 
(76), (86) c yneTOM $J_{\alpha } A"{\alpha } = J"{0} A"{0} -J"{i} A"{i}$ 
HaxoflMM: 

\begin{equation*}\label{142} 
L_\text{B3} 

= - c"{-l} \int d"{3} X [c\rho \varphi - \vec{j}_{i} \vec{A}_{i} ] 

= \int d^{3} X [-\rho \varphi + (\vec{j }\vec{A})/c] . 
\tag{142} 
\end{equation*} 

3flecb $\varphi$ n $\vec{A}$ — noieHunajibi BHeiuHero no/iJi 
— HeKOTopbie 3aflaHHbie ([)yHKi4MM ot $x = t, \vec{x}$, 
a $\rho (x)$ m $\vec{j}(x)$ — o6"beMHbie n/iOTHOCTn 3ap5ifla m TOKa fl/iJi 

Haiuero i/iCTOHHi/iKa — flBUMymeMcyi tohghhom 3ap5i)KeHHOM HacTnubi. Haiua 



Phc. 4: OparMCHT b 4)opMaTe I^TgXnojiyHen b aBTOMaTHnecKOM pe::«HMe. 



CeHHac Hac HHTepecyex aa^ana c 4)HKCHpoBaHHbiM BHeniHHM nojieM h mm 

XOTHM HaHTH COOTBeTCTByiOIIJ,HH JiarpaH::«HaH BSaHMO^eHCTBHH. OaKTHHeCKH 

OTBCT HaM yiK^ H3BecTeH npH ynexe c4)opMyjiHpoBaHHOH Bbime H^en chm- 
MexpHH Lab — Lb a- h3 (110) mm snaeM jiarpaH::«HaH BsaHMO^eHCTBHH nojia 

C npOH3BOJIbHMMH 4)HKCHpOBaHHMMH HCTOHHHKaMH H OH JXOJi:^eii 5MTb 

jiarpaH::«HaHOM BsaHMO^eHCTBHH hctohhhkob c 4)HKCHpoBaHHbiM nojieM. Pe- 
ajiHsya stj H^eio, h3 (110) nojiynaeM: L 

Ho^CTaBHB cio^a Bbipa::«eHH5i ^jih A h J b xpexMepHbix o5o3HaHeHH5ix (76), 
(86) c ynexoM JaA^ = J^A^ — J^A^ naxo^HM: 

ivB3 = -c"^ J d^x[cp^ - j,Ai\ = J £x[-p^ + (jA)/c]. (142) 

3^ecb Lp A — noTenn^HajiM BHemnero nojia — neKOTopbie aa^annbie 4)yHK- 
ij,HH OT X = a p{x) H j{x) — o5TDeMHbie njiOTHOCTH aapa^a h TOKa ^jih 
Hamero HCTOHHHKa — ^BH::«yiij,eHC5i ToneHHOH 3ap5i::«eHHOH HacTHij,bi. Hama 
cjie^yioiij,a5i aa^ana — nanTH HBHbie Bbipa::«eHH5i ^jih sthx BejiHHHH, KOTopbie 
Hy::«HO saxeM no^cxaBHTb b (142). 

IIjiothocth 3apa^a p(t,x) h TOKa j{t^x) ^jia ^BH:»<:yiij;eHca TOHen- 
HOH 3apa:a<:eHHOH HacTHij;bi. PaccMOxpHM cnanajia cxaTHHecKyio aa^any: 

Phc. 5: THnorpa4)CKHe KanoHbi (nenaTHbiH BapnaHx), I^TgX 
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Anal^Jse ~| All Used Fnt | 



All Used Chrs 



Export bmps 



Dummv 



Search 



|~ Analysis to Files 
chi2teK 



HMeHHD, nOJia CHMXaiOTCfl ^MKCHpOBaHHUMM J A AM H AMM H e C K M MH nepeMeHHUMM 
CHMTaiDTCfl yiMllfc 0&06ll|eHHUe KODPAMHATU BTOpOM nOACMCTCMU - SapflHieHHOM 
HaCTMUU. Ho BDSMDHBia M D6paTHa.fl nOCXaHOBKa SaAAHMj KDTAa ^MKCMpOBAHU 
KOOpAMHaTU BTOpOM nOACMCTeMU, HanpMMep, TpaeKTOpMfl ABMHCeHMfl 

sapnitieHHDM HacTMUu, a Hac MHTepecyex cosAaBaeMoe eio noyie. TaKyio 



I Search Query 
Try right click ;) 







1257S90# ■ 

STANDAED 

SHALL 

EUS 

CREEK 

LIITEDRAW 

IJATHI 

MATHII 

SCRIPT 

BOLO R 



\^CW 3.14 

\U1 STANDARD 

\U2SMALL 

\U5RUS 

\U7GREEK 

\U8LINEDRAW 

\U9lvlATHI 

\UOMATHII 

\UttSCRIPT 

\U'BOLD_R 

\pPL 130 

\pPF 1 

\pTF 1 

\pRM GS 



]0 Have a look at this! - line 54 @ E:\M/ Programs\chi_Selected\ell3.chi witK cm 



■|[H]|^£3^ r 





-1 r 3 


p 3 ■+-*■ 




L = 


- c X [ cp(p - J A ] 


- ^d X C-p(p + CJAJ/cl. 


tl4Z> 


B3 









Ok 



TeXify 



] 



ccntcrL,3.j = - c ^ J (fx[cp<p — jiAi] = J (fx[—p<p + .center (142) 



$\xCenter L_\text{B3} =S - Sc*{-1} \int d'^IS} x [c\rhQ \varplii - \vec{j}_{i} \vec 

{A}_{i} 1 = \int d'^{3} x [-\rho \varphi + (\vec{ j }\vec{A} } /c] . \xCentex (142)£\xx 
{ell3.54} 



d X J A 



J B3 J 

floAcxaBMB ciDAa BupameHMfi A>ifl A m J b TpexMepHux D&D3HaHeHMfix 



Dt 








t7G>,(8G> c yneTDM J A 
ct 


= j"a"-j'^a'' 


HaXDAHM: 




- 1 p 3 




p 3 + + 




L = - c d X 
B3 J 


E cptp - J A ] 


= d X [ -ptp + (JA>/c]. 


tl4Z> 



SAecb tp M A - noTeHUMayiu BHeuHero noyin - HeKOTopue saAaHHue ^yHKUMM 

■+ ■+ 

DT X = tjiX, a pCx> M JCx> - DfitcMHue nyiDTHDCTM 3apflAa M TOKa A>ifl 
Haiuero MCTOHHMKa - ABMHiyiiieMCfi TOHeHHOM 3apfl}HeHHDM HacTMUu. Haiiia 



Phc. 6: ABTOMaTHHecKHH pa35op CXpOKH. 



^ E;\My Prog rams\chL£elected\ 



- I ^ 1*^1 



W e01:97 
^ e01:130 
^ e01:241 
^ e01:254 
^ e02:114 
^ e04:17 
^ e04:63 
^ e04:135 
tf^^ e04:137 
e04:155 
e04:160 
B e05:210 

eOG:223 
e07:34 
e07:42 
e08:19 
e08:33 
e08:35 

□ e08.9G 

□ e08.134 
e08:13G 
e08:207 
ell 



18:102 
10:151 



el 

□ el 

□ el 

□ el 

□ el 

□ el 

□ el 

□ el 

□ el 

□ el 

□ el 

□ el 

□ el 

□ el 

□ ell 1.1 88 

□ ell 1.1 83 

□ ell 1.1 87 



det A : 
det A : 



> 

> 



[l20 ^ 
M-E merge | 




|5 1 

equation | 



aligned eqn | 



%% 
%% 

\begin{eguatiQn*} Mabel {45} 

\be gin{aligiied} 
l:4\quad 4det\Lainbda i= 1, 
P:£ £det\Laiiibda t=-l, 

1:& £det\Lambda £=-1, 

PT:£ £det\Larabda £= 1, 

\end{ aligned} 

\tag{45} 

\end{ equation* } 

%% 



\quad&\Lajicijda_{00}£>0; \\ 
£\Laiiibda_{ 00 } £>0 ; \\ 
£\Laiiibda_{ 00 } £<0 ; \\ 
£\Laiiibda_{ 00 } £<0 . 



Phc. 7: CjiHniKOM rpoMoa^Kne KOHCTpyKij,HH npHinjiocb "o5pa5oTaTb nannjib- 
hhkom" b pyHHOM pe::«HMe. 



abcdefgbljklnrkopqr-stuv 
abcdefgbljklnnopqr-stuv^ 

alictfle- f gbL JlcLivinopqi?-s'tuv 
^MCByanpiiiDyiAb-TiiisMKuerM 

h^^li IHHItH+H "-"i . rirfirr^ 

sz> AMU pJ* niinJiv^iuii 

$HCByanpuiDJijibTii|3HKuerM 



Phc. 8: KyconeK Ta5jiHij,bi chmbojiob chiwriter. Bh^ho, hto neKOTopbie h3 hx 
cocTaBHbie. 
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